Rapid detection of selected aneuploidies by quantitative fluorescent PCR.
Selected aneuploidies can be rapidly diagnosed by the analysis of fluorescent polymerase chain reaction (PCR) products of chromosome-specific and highly polymorphic small tandem repeats (STRs). The quantitative STR patterns obtained from samples of normal individuals are markedly different from those seen when patients with aneuploidies involving chromosome X, or trisomies of chromosomes 21 and 18, are tested. For example, while samples from normal subjects--tested with a chromosome 21-derived STR (D21S11)--show two fluorescent PCR peaks with similar activities in a 1:1 ratio, the analysis of samples from patients with trisomy 21 reveals the presence of either three peaks (ratio 1:1:1), or two peaks with a ratio of 2:1. The use of an internal non-polymorphic marker allows identification of trisomic samples with three copies of the same allele. This rapid approach (24 hours) is particularly valuable when applied to prenatal diagnosis of chromosomal abnormalities since it reduces the time of anxiety of the parents waiting for the results of the conventional cytogenetic tests, which require several weeks.